Appended Papers and Reports Bazua, D.C. and C.R. Wilke, "Ethanol Effects on the Kinetics of a Continuous Fermentation and Saccharomyces cerevisiae. Biotechno1. and Bioeng., Symp. 7, 105-118 (1977 As promised in a previous progress report (1-30-77), the study on the Kudzu plant has been completed. Professor R.D. Tanner (Vanderbilt) has reported that immense quantities of this plant could be provided in the South.
Because of the small quantity available, the assay on this material was done indirectly, that is, the enzymatically hydrolyzed residue was assayed, and by material balance the assay of the original material was derived. Of course, this assay is not very accurate as it accounted for only 84% of the material.
It is believed that the largest contributors to this discrepancy are the protein content and the azeotropic benzene/alcohol extractives which we were unable to obtain from the hydrolyzed plant residue. Therefore, the approximate derived All treatments have been conducted for 24 hours at 25°C and 1 atm pressure using 5 g of NO plus 7 g of O 2 per 100 g of wheat straw.
On a preliminary basis the most promising procedure thus far consists of the NO + O 2 contact followed by extraction with water for 2 hours at 100°C.
In this case with subsequent enzymatic hydrolysis 50% of the original glucan Work is continuing to determine optimum conditions for treatment as a basis for economic evaluation of the method. Also, the method will be assessed for effectiveness against other raw materials of current interest such as corn stover and tree biomass.
B. Utilization of Hemicellulose Sugars
Previous research concerning the fermentation of xylose to ethanol by Fusarium oxysporum showed growth ceasing before the sugar was completely consumed. This could be due to deficiencies of required substances or to the presence of an inhibitor that halts the growth of the organism.
Further investigations have been conducted by growing the fungus on our original medium and four additional media described in the literature. The salts from each medium were supplemented with 0.1% yeast extract, and 1% filtersterile xylose was added separately to the autoclaved medium. As controls, additional media were made by adding only the yeast extract and only the xylose to the salts. Therefore, the organism was grown on a total of fifteen different media. After growth ceased, the cultures were filtered to obtain the dry cell mass. The supernate was assayed for xylose and ethanol.
In all cases the addition of .1% yeast extract gave more complete consumption of xylose and greater production of cell mass. Complete consumption of xylose was observed in the original medium, contrary to earlier findings.
One of the additional media also showed complete substrate consumption and furthermore produced more cell mass than the original medium.
Experiments were conducted with standard solutions of ethanol which demonstrated that considerable amounts of ethanol can be lost during culture filtration for collection of the cell-free supernate. Therefore, in future experiments centrifuged samples will be used in determining ethanol concentrations.
Autoclaving xylose in the medium may produce an inhibitor that halted growth in earlier investigations. Experiments are underway to compare the results when filter sterile xylose is added separately to the autoclaved media with the results when the xylose is autoclaved in the media.
Investigations are now being restricted to the best growth medium, our original medium, and a third complete mineral medium.
C. Process Design and Economic Studies

Hydrolysis Process
A study is in progress to re-evaluate certain assumptions and to update and optimize the previous process design for hydrolysis of newsprint. A tentative flow sheet and material balance have been prepared for processing of corn stover incorporating a dilute acid pretreatment for xylose recovery and enzymatic hydrolysis of the residual solids. Batelle is preparing an economic analysis based on these process specifications.
Ethanol Fermentation
A revised economic analysis of the vacuum and cell recycle fermentation schemes for production of ethanol from molasses has been computed and submitted to Biotechnology and Bioengineering for publication. Most of the work completed during this period was described in the previous report. Further work will focus on dividing the enzyme production step into two stages, the first concerned with maximizing cell-growth and the second concerned with maximizing enzyme productivity. Temperature and pH will be the variables studied in these stages.
In addition, a number of physical modifications will be made in the fermentation equipment to overcome previous difficulties. These will include: a) Continuous removal of foam from the fermenter and continuously feeding it back in liquid form by using a "vacuum-nozzle" method. effect of glucose inhibition on total reducing sugar product'f()n'may be due' 'in ·'·"t", part to cellobiose inhibition. These results support the companion effort in studying the use of a separate 8-g1ucosidase treatment in the hydrolysis process to reduce cellobiose levels.
Countercurrent Hydrolysis
Previous efforts to construct a small-scale countercurrent cellulose contacting system have been unsuccessful. For this reason feasibility studies are now underway to determine handling characteristics of the cellulose-enzyme system. Batch settling tests have provided the information necessary to design a gravitational settling system; and that design is expected to be completed soon. Future plans include:
1. Running a Weber extraction to simulate countercurrent contacting, 2. Testing the feasibility of using a tower design based on gravitational settling; and
3. Investigation of hydroclones or filtration systems for designing a . \ countercurrent contactlng system.
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